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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "oriainallv filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 

Description, Pages 

1-17 as originally filed 

Claims, Numbers 

1 _46 filed with telefax on 1 3.07.2004 

2. With regard to the language, all the elements marked above were available or furnished to this Authoritv in the 
language in wh.ch the international application was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

D RoleSsTin^LV^^ 0 " furnished for the purposes of international preliminary examination (under 

3 ' Hi5 a,d , t0 a r y nuc,eotide . andA>r amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. «*y«<iu me aisciosure 

D £?n?h2^ recorded in computer readable form is identical to the written sequence 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). , 

{epZrT) P,aCement SheBt containin9 sucn amendments must be referred to under item 1 and annexed to this 
6. Additional observations, if necessary: 



5. □ 
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V ' 5?f^ ned s !f tem l ent u . nder Artic,e ? 5 ( 2 > with re 9ard to novelty, inventive step or industrial applicabilitv 
citations and explanations supporting such statement *ppncaDiirey, 

1. Statement 

Novelty (N) 



Inventive step (IS) 
Industrial applicability (IA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-46 



2-4,1 0-1 2,24-27,31 -35,40-42 
1 ,5-9,13-23,28-30,36-39,43-46 

1-46 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Reference is made to the following document: 
D1 : WO 00 281 96 (Ceryx Incorporated) 

2. The present application does not meet the criteria of Article 33(1 ) PCT, because 
the subject-matter of claims 1 and 9 does not involve an inventive step in the 
sense of Article 33(3) PCT. 

The document D1 is regarded as being the closest prior art to the subject-matter 
of claims 1 and 9, and discloses (the references in parentheses applying to this 
document): 

A process and a device for treating exhaust gas from a compression ignition 
(Diesel) engine, wherein substantially all fuel for combustion is injected. into a 
combustion chamber prior to start of combustion (homogenous charge ! 
compression ignition - see page 3, lines 17-26), which process comprising 
contacting the exhaust gas with a catalyst (22) comprising a supported palladium 
(Pd) catalyst (see page 4, lines 13-16; fig. 1). 

The subject-matter of claim 1 therefore differs from this known process and device 
in that: at least one base metal promoter is supported on the surface of a catalyst. 

The problem to be solved by the present invention may therefore be regarded as 
to improve the oxidation properties of the catalyst. 

The solution proposed in claims 1 and 9 of the present application cannot be 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons. 

The feature "...one base metal promoter", especially the use of Ce0 2 , is merely . 
one of several straightforward possibilities from which the skilled person would 
select during the construction of a catalyst, in accordance with circumstances, : 
1 Without the exercise of inventive skill, in order to solve the problem posed. 

3. Dependent claims 5-8, 1 3-23, 28-30, 36-39 and 43-46 do not contain any features 
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which, in combination with the features of any claim to which they refer, meet the 
requirements of the PCT in respect of inventive step, see document D1 (page 3, 
line 17 - page 5, line 12; figures). 

4. The combination of the features of dependent claims 2-4, 1.0-1 2, 24-27, 31-35 and 
40-42 is neither known from, nor rendered obvious by, the available prior art. 

5, The document D1 is not cited and briefly discussed in the introduction of the 
description (Rule 5. 1 (a)(ii) PCT). 
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CLAIMS: / 

1. A process for treating exhaust gas from a compression ignition engine, wherein 
substantially all fuel for combustion is injected into a /ombustion chamber prior to the 
start of combustion, which process comprising contacting the exhaust gas with a catalyst 
comprising a supported palladium (Pd) catalyst. / 

2. A process according to claim 1, wherein the cataflyst comprises at least one base metal 
promoter. / 

3. A process according to claim 1 or 2, wheratn the exhaust gas comprises >2000ppm 
carbon monoxide (CO). / 

4. A process according to claim 1, 2 or 3, whorein the exhaust gas comprises >500ppm Ci 
unburned hydrocarbons (HCs). / 

5. A process according to claim 1, 2, 3 or 4/ wherein the exhaust gas temperature is below 
250°C. / 

6. A process according to any of claims 1 to 5, wherein the catalyst comprises platinum 
(Pt). / 

7. A process according to claim 6, wherein the catalyst is arranged so that the exhaust gas 
contacts the Pd and then contacts the Pt. 

8. A process according to claim 6 or 7,1 wherein combustion of CO in the exhaust gas over 
the Pd creates an exotherm to heat tne Pt, thereby promoting reactions of the exhaust gas 
components catalysed by the Pt. J 



9. 



A process according to claim 8, wHerein reactions catalysed by Pt include HC oxidation 
and combustion of particulate matter. 
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10. A compression ignition engine wherein substantially all fuel for combustion is injected 
into a combustion chamber prior to the start of combustion, which engine comprising an 
exhaust system comprising a supported palladium (PdVcatalyst. 

11. An engine according to claim 10, wherein the catalyst comprises at least one base metal 
promoter. 

12. An engine according to claim 10 or 11 producing exhaust gas comprising >2000ppm 
carbon monoxide (CO). 

13. An engine according to claim 10, 1 1 or 12, {producing exhaust gas comprising >500ppm 
Ci unburned hydrocarbons (HC). 

14. An engine according to claim 10, 11, 12 or 13, producing exhaust gas of below 250°C in 
temperature. 

15. An engine according to any of claims |l0 to 14, wherein the at least one base metal 
promoter is a reducible oxide or a b^fsic metal or any mixture of any two or more 
thereof. 

16. An engine according to claim 15, wherein the at least one reducible oxide is an oxide of 
manganese, iron, cobalt, copper, tin orf cerium. 



17. An engine according to claim 16, wherein the at least one reducible oxide is at least one 
of MnQ 2 , Mn 2 0 3 , Fe 2 0 3 , CuO, CoO, jsn0 2 and CeQ 2 . 



18. An engine according to claim 15, 16 
the support. 



or 17, wherein the reducible oxide is dispersed on 



19. An engine according to claim 15, 
particulate bulk reducible oxide. 



16 or 17, wherein the support per se comprises 
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20. An engine according to claim 15, wherein the at least one basic metal te f an alkali metal, 
an alkaline earth metal or a lanthanide metal or any mixture, compound oxide or mixed 
oxide of any two or more thereof. 

21. An engine according to claim 20, wherein the at least one alkaljne earth metal is barium, 
magnesium, calcium, strontium. 

22. An engine according to claim 20, wherein the at leasl/one alkali metal is sodium, 
potassium or caesium. 

23. An engine according to claim 20, wherein the at leastpne lanthanide metal is cerium or 
lanthanum. 

24. An engine according to any of claims 10 to 23, wkferein the catalyst comprises platinum 
(Pt), optionally supported Pt. 

25. An engine according to claim 24, wherein the fifa and Pt are on the same support. 

26. An engine according to claim 24, wherein fine supported Pd and the at least one base 
metal promoter are disposed on a first substrate and the Pt is disposed on a second 
substrate, which second substrate is disposed downstream of the first substrate. 

27. An engine according to claim 24, wherein the supported Pd and the at least one base 
metal promoter are disposed on an upstream part of a substrate and the Pt is disposed on 
a downstream part thereof. 

28. An engine according to claim 24, Wherein the Pt is disposed in a first layer on a 
substrate and the supported Pd and the at least one base metal promoter are disposed in a 
second layer overlying the first layer] 

29. An engine according to claim 24, wherein a first support comprises of the supported Pd 
ind the at least one base metal promoter and the Pt is carried on a second particulate 
support, wherein the first and second supports are disposed on a substrate in a single 

' REPLACED BY 
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30. An engine according to any of claims 10 to 29, wherein the^d support and, where 
present, the Pt support comprises at least one of alumina, silica-alumina, ceria, 
magnesia, titania, zirconia, a zeolite or a mixture, composite oxide or mixed oxide of 
any two or more thereof. 

31. An engine according to claim 30, wherein the suppdh comprises at least one basic 
metal. 

32. An engine according to claim 31, wherein the at lelst one basic metal comprises at least 
one of zirconium, cerium, lanthanum, alumina/yttrium, praseodymium, barium and 
neodymium. 



33. An engine according to any of claims 30, 
lanthanum-stabilised alumina. 



or 32, wherein the support comprises 



34. An engine according to claim 30, 31 or 3jL>, wherein the support comprises ceria and 
zirconia, optionally in a weight ratio of from 5:95 to 95:5. 

35. An engine according to any of claims lOfto 34, wherein the catalyst contains from 0.1 to 
30%, optionally from 0.5-15% and preferably 1-5% by weight of PGM based on the 
total weight of the catalyst. 

36. An engine according to claim 35, wherein the catalyst contains a weight ratio of from 
100:0 to 10:90 Pd:Pt. 



37. An engine according to claim 35 or 36, wherein the catalyst contains from 0.1 to 10% Pt 
by weight based on the total weight pf the catalyst and from 0.1 to 20% by weight based 
on the total weight of the catalyst. 

38. An engine according to any of claims 10 to 37, having a first running condition wherein 
the engine is configured to run dumng at least one portion of an engine cycle in a mode 
wherein substantially all fuel for/ combustion is injected into a combustion chamber 
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prior to the start of combustion, and a second condition wherein the engine is configured 
to run in a conventional direct injection diesel engine mode. 

39. An engine according to claim 38, wherein the/ngine switches to the second condition 
during high engine load. 

40. An engine according to any of claims 10 fo 39, comprising control means, in use, for 
controlling a fuel combustion mode of the| 

41. An engine according to claim 40, wherein the control means comprises a pre- 
programmed processor and optionally forms part of the engine control unit (ECU). 

42. An engine according to claim 41, \Nperein the exhaust system comprises an optionally 
catalysed particulate filter disposed lownstream of the supported Pd catalyst. 

43. An engine according to claim 41 or 42, including an exhaust gas recirculation valve and 
circuit to recirculate a selected portion of the exhaust gas to the engine air intake. 

44. An engine according to claim 431 wherein the recirculated exhaust gas is cooled prior to 
mixing with the engine intake air. 

45. A diesel engine according to aiw of claims 10 to 44. 



46. A diesel engine according to cl 
ignition (HCCI) diesel engin< 
diesel engine. 



47. A vehicle including an engine 



48. A light duty diesel vehicle ac< ording to claim 47. 



dm 45, wherein it is a homogeneous charge compression 
or a Dilution Controlled Combustion System (DCCS) 



according to any of claims 10 to 46. 
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